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Botanica Pacifica (BP) publishes peer-reviewed, significant research of interest to a wide audience of plant scientists in all areas of plant biology (structure, function, development, diversity, genetics, evolution, systematics), organization (molecular to ecosystem), and all plant groups and allied organisms (cyanobacteria, fungi, and lichens). Indexed by Russian Science Citation In dex (http://elibrary.ru/title_about. asp?id=34460) Faurie (1847 Faurie ( -1915 was the first to collect hepatics on the Korean Peninsula. In collaboration with Taquet, he sampled diverse hepatics and mosses while amassing a large collection of vascular plants. The collections were studied by Stephani (1909 Stephani ( -1912 Stephani ( , 1912 Stephani ( -1917 Stephani ( , 1917 Stephani ( -1924 Stephani ( , 1924 and listed in his well-known Species Hepaticarum. Six species from the collection were described by Stephani as new to science (Hong 1966) . Since then, Korean Hepaticae have been studied mostly by Japanese botanists, including Nakai (1918) , Reimers (1931) , Horikawa (1932 Horikawa ( , 1934 Horikawa ( , 1955 , Hattori (1943 Hattori ( , 1947 Hattori ( , 1952 Hattori ( , 1956 Hattori ( , 1978 , Hattori et al. (1962a Hattori et al. ( , 1962b , Ando (1955 Ando ( , 1960 , Amakawa (1960 ), and Inoue (1958a , 1958b , 1959a , 1959b , 1962 .
I N T R O D U C T I O N
The first Korean botanist to study hepatics of the Republic of Korea was Hong (1960a Hong ( , 1960b Hong ( , 1960c Hong ( , 1966 Hong ( , 1997 Hong ( , 2003 . He reported 135 taxa in 41 genera and 18 fami lies, based on a study of ca. 5,000 herbarium specimens (Hong 1966) . Hong (1997) markedly expanded his list to in clude 259 taxa belonging to 76 genera in 37 families on the basis of personal collections and literature records for North Korean hepatics (Gao & Chang 1981 , 1983a , 1983b , 1983c , Kim 1991 , Kim et al. 1995 . Hong also provided iden tification keys to 263 known or expected taxa on the Korean Peninsula (Hong 2003) .
Following in the footsteps of Hong, Choe conducted comprehensive bryofloristic research studies in South Korea. He published a manual on Korean Hepaticae, which included 201 taxa in 66 genera (Choe 1980) . Later, in colla bo ration with the Japanese hepaticologist Yamada, 236 taxa of Hepaticae (Yamada & Choe 1997) were assembled in a special checklist providing information on species' distri bu tions within administrative provinces of both nations on the Korean Peninsula. They also recorded two species of Frul lania new to the Korean Peninsula (Yamada & Choe 2000) .
More recently, Song & Yamada (2006 , 2009a , 2009b were recorded mistakenly or on the curious assumption that a taxon might occur in Korea.
Mt. Deogyu National Park has been a focus of floristic studies for the past several decades. The vascular plant flora has been exhaustively studied (Yim et al. 1994 , Sun & Park 1999 , Yu 2007 . Recently, Yoon (2009) investigated the moss flora of the park. He recorded 183 taxa (loc. cit.). Hong (1966) and Choe (1980) inventoried the hepatic flo ra on the mountain, but only 18 taxa were reported. Re cently, Bakalin et al. (2008) reported Tetralophozia filiformis (Steph.) Urmi from the park; this was a first record for the Korean Peninsula. Since the hepatic flora of Mt. Deogyu has ne ver been examined systematically, and only fragmentary flo ristic data are available for mountain ranges on the Korean Pe nin sula, we aimed to describe the hepatics of the area in as much detail as possible, providing information on altitudinal distribution and species ecology, as part of a compilation of data on the hepatic flora of Korea.
R E S E A R C H A R E A
Mt. Deogyu National Park is located in the central part of the Korean Peninsula. It includes the northeastern regi on of Jellabuk-do Province and the northwestern re gion of Gyeongsangnam-do Province. The highest peaks are Hyangjeokbong (1,614 m a.s.l., central sector), Nam deo gyusan (1,507 m a.s.l., southern sector), Jeoksangsan (1,034 m a.s.l., northwestern part), and Geochilbong (1,177 m a.s.l., northeastern sector). The park occupies 231.65 km 2 and lies within the following coordinates: 127°40'30″-127°49'45''E and 35°44'37″-36°59'40″N. The lowland area of the park is covered by broad-leaved deciduous forest that change to the forests of twisted conifers near the ridgelines. The mean annual temperature in the lowland area is 10.4°C, and annual precipitation is 1,422 mm. This mountainous area has a southern inland climate. The dominant rocks are granitic gneiss. Quaternary deposits are mostly formed from these rocks (Yim et al. 1994 ).
M A T E R I A L S A N D M E T H O D S
Collections were concentrated in habitats where hepa ticas are typically common and diverse, such as wet stones near stream beds, more or less dry rocks, bark of forest trees, exposed rocks and shaded cliffs near selected mountains tops (Fig. 1) . We conducted 26 field surveys in a period between Oct. 2009 at various sites in the park (Table 1) .
All specimens were packed in newspaper or acid-free paper and annotated in the field with collection date, geogra phical coordinates, field herbarium number, collector, pre liminary species name, substratum, and habitat. The collec ted materials were air-dried in the laboratory, and some spe cies were cultivated in the greenhouse. The specimens we studied are kept in Chonbuk National University Herba rium (JNU, coll. S. S. Choi) and the herbarium of the Bo ta nical Garden-Institute in Vladivostok (VBGI, coll. V. A. Bakalin). Specimens were identified by S. S. Choi and V. A. Bakalin in the course of a special collaborative project. 
R E S U L T S A N D D I S C U S S I O N

Flora
The checklist of hepatics on Mt. Deogyu includes 127 ta xa from 28 families, 57 genera, 120 species, 4 subspecies, and 3 varieties. The list is based on critical study of 1538 her ba rium specimens collected by S. S. Choi and V. A. Bakalin. The number of taxa corresponds to ca. 45 % of the total he patic taxonomic richness currently known for the Korean Pe ninsula. Among the taxa, seven species are new for the Re public of Korea. However, 3 species (Jubula japonica, Porella gracillima, Schistochilopsis incisa) among 18 taxa reported previously (Hong 1966 , Choe 1980 were not found in the present study.
Altitudinal distribution patterns
Three main altitudinal categories were defined (Fig. 2 ): 1. Areas near the mountain top at elevations of 1400-1614 m a.s.l. Only 18 species were found above 1400 m a.s.l., including epilithic Arcto-Alpine taxa, such as Anastrophyllum assimile and Gymnomitrion commutatum.
2. Areas along ridges at elevations of 1000-1400 m a.s.l. Only eight species were found along ridges between 1000 m and 1400 m a.s.l., including a range of boreal epixylous taxa, such as Aneura pinguis and Cephalozia lacinulata.
3. Areas near streams at elevations below 1000 m a.s.l. Thirty-eight species were found below 1000 m a.s.l. The majority were restricted to wet habitats near streams, valleys, and waterfalls; these included Chiloscyphus polyanthus and Geocalyx lancistipulus.
Three additional distribution categories were assigned to species occurring in at least two of three main altitudinal belts:
4. Areas above 1000 m a.s.l. Five species were found in the two categories above 1000 m a.s.l.; the most common were the boreal species Bazzania tricrenata and Cephalozia lunulifolia.
5. Areas between 500 and 1614 m a.s.l. Thirty-one species were found in each of the three main altitudinal categories.
6. Areas between elevations of 500 m and 1400 m a.s.l. Twenty-seven species occurred here.
Taxa newly recorded for the Republic of Korea, but previously found on the Korean Peninsula in the Korean People's Democratic Republic 1. Cephalozia lacinulata (J. B. Jack) Spruce This species had been previously recorded from Mt. Myo hyang and Mt. Geumgang (Kim 1991) . We found it on de caying wood in a broad-leaved forest alongside the road from Jungbong to Baegryeonsa at an elevation of 1160 m a.s.l.
2. Cephalozia lunulifolia (Dumort.) Dumort. This species had been previously recorded from Chailbong (Bujeon), Seonggan, Nanglim Mountans, and Mt. Heul ryeong (Kim 1991) . We found it on wet cliffs in a broad-leaved forest with a coniferous admixture alongside the road from Jungbong to Baegryeonsa at an elevation of 1160-1245 m a.s.l.
3. Odontoschisma denudatum (Nees) Dumort. This species had been previously recorded for Mt. Myohy ang and Mt. Geumgang (Kim, 1991) . On Mt. Deogyu, we found it on decaying wood in broad-leaved forests near the Chilyeon waterfall and in the Hyangjeokbong area at elevation of 680-1500 m a.s.l. 4. Plicanthus hirtellus (F. We ber) R. M. Schust. This species had been previously recorded from Mt. Maengbu (Kim, 1991) . We found it on cliffs along Meongchon stream in a broad-leaved forest at an elevation of 689 m a.s.l.
5. Geocalyx lancistipulus (Steph.) S. Hatt. This species had been previously recorded from Mt. Oga (Kim 1991 (Kim, 1991) . We found it on wet cliffs alongside the road from Baegryeonsa to Osujagul Cave at 1446 m a.s.l. per. -perianthia; gemm. -gemmae; 2) habitats; 3) altitudinal range in the area studied; 4) accompanying taxa; 5) selected voucher specimen number (S. S. Choi's collections are prefixed by SC, V. A. Bakalin's collections are prefixed by VB); 6) data on oil bodies in mid-leaf cells are included for some species; variation in this parameter is poorly understood for many East Asian species.
L I S T O F S P E C I E S
